Module 2
Objectives and Tasks

Create a Slope Map and Intersect with a Soil Layer

* Review Slope Gradient Models

« Slope Gradient - Region Group Step 1 Model
« Slope Gradient - Nibble Step 2 Model

* View & Symbolize the Slope Layer
 Intersect Slope Shapefile and Soil Layer

« Export Soil\Slope Intersect Data Table

« Summarize Slope by Map Units

. The directory structure listed below must exist for the Slope Gradient
: Models to function properly:

1. “C:\WorkSpace\spatial\tmp”

2. “C:\WorkSpace\spatial\slope”

3. “C:\WorkSpace\spatial\slope\shapefile”



Review Slope Gradient Models

How do the Slope Gradient Models work?

The Slope gradient model creates a polygon shapefile of selected slope
breaks derived from an elevation raster (DEM).

To overcome the residual effect of the contour line bias, a generalization
function is performed. The generalization is run on the DEM using a 3-cell
radius, circular neighborhood function.
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Slope Gradient Models

Layers derived from the Slope Gradient models provide users with a shapefile and
a raster of different slope breaks. The only required input is a DEM. However, the
user may choose to either accept the default slope breaks or assign different
breaks.

Deriving a slope raster and shapefile is a two-step process which reduces the
number of small slope delineations. Reducing the number of polygon speeds up
the processing time for slope analysis and provides users with useful results.

“The Slope Gradient - Region Group Step 1" model performs a region group
function. The “Slope Gradient - Nibble Step 2” model takes values derived from
Step 1 and uses this data to reduce the number of small slope delineations.



Slope Gradient - Region Group Step 1

In this exercise, an elevation raster (“dem_clip”) is used to produce a slope raster.

®_training.mxd - ArcMap - ArcInfo
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Slope Gradient - Region Group Step 1, cont.

In the Slope Gradient - Region

Group Step 1 dialog box: =10 x|
. - Input DEM Raster r
- Select a DEM for the Input [ dem_cip < Il &
DEM RaSter fleld Reclassification
: The user may choose to either : [ T Oldvalues Newvalues  [ESE
- accept the default slope breaks : (o L}
: or assign different breaks. 5 54 i Sz
E J 4-E B\
: Under Slope Raster, users can : 6a 5 add Entry
- choose their own file name and : 21 19 ——
- location or accept the default  : s i B
: value. -~
: Load... | Save. .. | Reverse Mew Yalues Precision. ..
: Click “OK” to run the model
Slope Raster
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: The syntax for entering the Old values requires a
: space on either side of the dashed line (# - #).




Slope Gradient - Region Group Step 1, cont.

After running the “Slope Gradient - Region Group Step 1” model, a slope raster is
automatically added to the project. This raster will include many small slope
delineations.
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Slope Gradient - Nibble Step 2

The “Slope Gradient — Nibble Step 2” model creates a slope raster and shapefile. The
nibble function reduces the number of very small slope delineations, allowing for faster
processing times when intersecting these outputs with a soil layer.
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Slope Gradient - Nibble Step 2, cont.

All data entries for this model have been pre-populated with default values.

Click “OK” if changes are not required.

In the Slope Gradient - Nibble

Step 2 dialog box: = Di
The slope raster created in step 1 is - Inputslope raster -

- automatically loaded into the Input slope : |Ciersesceisatiafidopeisone <—— =l =
raster field. Size of generalization

5 . vy = ji<—= Tl =

: The Size of generalization determines —

- the degree of filtering or generalization Name of generalized slape raster

- that will occur. A value of 5 represents | C:WorkSpacelspatialislopelslape_gen <—— el

- about 1/8 of an acre for a 10 meter DEM. Directory and name of output

ValueS greater than 5 are nOt |C:'I,W|:|rkSpal:e'l,spaI:iaI'l,sll:upe'l,shapeﬁle'l,sll:upe.shp <= =

- recommended. If filtering is not wanted,
: accept the default value of 0.

A default value for the generalized slope :
- raster has been entered into the Name of :=—=—>
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Show Help »»

- generalized slope raster field.

- A default value for the slope shapefile has

- been entered into the Directory and

- Click “OK” to run the model :

- name of output field.




View & Symbolize Slope Layer
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In the Data Frame window, double-click on the slope shapefile that was created by
the “Slope Gradient - Nibble Step 2” model. This will open the properties window.




View & Symbolize Slope Layer, cont.

Click on the “Symbology” tab in the Layers Properties window
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View & Symbolize Slope Layer, cont.

In the Layers Properties
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View & Symbolize Slope Layer, cont.
21 x)
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Intersect Slope Shapefile and
Soil Polygon Layer

The Slope-Mapunit Intersect model is used to intersect a slope shapefile with a soill
layer. The model also dissolves polygons based on inputs (“MUSYM” and “Slope”).

Note: If the output from this model is used in an Excel worksheet, the dissolve process is
needed to reduce the number of records (Excel can only have up to 65,536 rows).
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Intersect Slope Shapefile and Soil Layer, cont.
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In the Slope-Mapunit Intersect
dialog box:

Under Input Features add a soill
layer and a slope shapefile.

In the Dissolve Field window,
check MUSYM and Slope. This
will aggregate data based on map
symbol and slope.

Click OK to begin process.

The model will create a shapefile
named slope by mapunit.shp.




Intersect Slope Shapefile and Soil Layer, cont.

The slope_by mapunit.shp layer is automatically loaded into the project.
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Export Soil\Slope Intersect Data Table

#®_training.mxd - ArcMap - ArcInfo

File Edit Wiew Insert 3Selection Tools Window Help
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_ In the Data Frame window:

« Click on the
slope_by_mapunit. i

= Q_ Training
slope_by_rapunit

EE .;

V
i
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i« Next, click on the Calculate o oolle

Areal/Acres icon to calculate O] slope_gen

O shape Joins and Relates
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— : [0 dem_ciip @-1 Zoom To Layer

 After the acre calculation
completes its process, right-
click on slope_by_mapunit

ﬁ oo Tio Make Yisible
Visible Scale Range 1

Jse Svmbol Levels

and select Open Attribute
=101 x|

Table.
FID Shape * | MUSYM| Slope Area Acres :I
1402 |Palygon J4BC 1 16155961317 3992138
1403 |Palygon J4BC 2 26616, 715457 657699 —
1404 |Palygon J4BC 4 TISET 275324 | 18178474
1405 |Paolygon J4BC 135072779074 | 33376484 ;I
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Export Soil\Slope Intersect Data Table, cont.

II—‘-.II records j

Follow the steps outlined below to analyze
data from this table in an Excel Pivot Table:

« To export your table, click on the
- Options button and select Export.

» Under Output table, the file can be :
- saved to any folder. The file should be :
saved to a dBase Table file format. :

- Click “OK”

* |In the menu that follows, select “No” to

add the table to ArcMap

E xport:

Uze the zame coordinate system as:

" this laver's source data

" the data frame

" the feature dataset pou expart the data inta

(ol applies i pou expart boa feature datazet in a gendata

Output table:

b%

IE: YWaiork S pacehspatialhanalysiz_tableshmu_zlope_analyis. dbf

=

B4 Attributes of slope_by_mapunit

—= ak Cancel
i == L8 = ) = )| =4 ¥
|
A Create Graph...
i Add Tahle ko Layout
| ©* Reload Cache
1= - =101 %]

&b Print...

e

FID Shape * | MUSYM| Slope Area Acres

1402 [Palygon 346 1 16155961317 3992135
1403 [Palygon 346 2 26616715457 G.57E699
1404 [Palygon 346 4 TISET 275324 18175474
1405 [Palygon 346 135072773074 | 33376454

Show: W Selected |

Feports

Export...

e

Appearance. ..

Records {0 out of 1933 Sef—t—t—~

Opkions -
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Summarize Slope by Map Units

E Microsoft Excel - Book1 gl x|
= Fle ) Edit Wew Insert Format Tools Data  Window Help  Adobe POF - 5 X Start Microsoft Excel
] Mew... hl_:&, # a3 BT - <@ 4] 0w . B
Arial Cpen .
Close
Save 2 x|
1 Save As... @ I2) analysis_tables < ——=— j o -3 Q F Cy Ei| v Tools-
g Save as Web Page... % i _slope_analyis, dbr S a—
4 Save Woarkspace. ., .
5 L e From Excel's Menu
File Search. .. oeuments
B - - Bar,
- — ?“a Click on File — Open.
Permission .
g 5 . : :
3 | | web Page Preview besitop £ I the Lpok in: field, navigate to where the
0| export file that was created in ArcMap
age Setup. .. ) : ; .
1 S ik (mu_slope analysis.dbf) exists.
12 PrinE Area My Documents  E
13|, _ =+ |n the Files of type: window, select dBase Files.
14 Fink Presiewy : ;
Print. .. % =+ Select the mu_slope_analysis.dbf file and click
My Computer  E
Send To _ !] : Open.
. ~
Properties N File name: A
My Mebwiork, |:'J_:> Spen
Places dase Files (*.dbf) <—— -] Cancel L




Summarize Slope by Map Units, cont.

To create a Pivot Table:

* Click on Data.

 |n the drop down menu,
select Pivot Table and
PivotChart Report...

E Microsoft Excel - mu_slope_analyis.dbF

l’:ﬂ Eile Edit Wiew Insert Format  Tools @ Window Help  Adobe

e . G e — _ _
_1 W E,l, 6l =
Arial =4 % |- i
Eilker »
F
Farm... 0 |

1 M Subtatals, . Bs
170(10 9.11032430421
171,10 Validation... 28.51975566530
17210 Tahle. . 2617289273300
173(10 B b.70RY30R%3654
174(10 Text to Columns. .. 219744724488
175(10 Consolidate. . 1.98231645501
176(10 0.67INME727819
17710 Group and Outline M| 0.00014690125
178/10 i#| PivotTable and PivotChart Repart, .. <ﬁ4229435
179(10 157323770527
180/(10 Impart External Data k 5. 16374005285
181 (10 Lisk " 10.36257 463330
182(10 ’ 3024391930200
183 (10 AML *l 34.11975586400
184 (10 1682794877250
185 (10= : SE— — 1214280432830
1861010 200 13813.952316580000 3. 41342761744
187 (1010 25 3470757307 12000 0.85762413059
1881010 30 201.15843R43500 0.0497 0524955




Summarize Slope by Map Units, cont.

Where is the daka that wou want to analyzer

" External data source
™ Multiple consolidation ranges

" Another PivotTable repart or PivotChart report

What kind af report dao wou wank ko create?
———— > {* PjvotTable

™ PivotChart report {with PivotTable report)

Cancel | < Bark | Mexk =

In the Pivot Table Wizard:

* Check the radio button for Microsoft
Office Excel list or database.

 Check the radio button for Pivot Table.
e Click Finish.




Summarize Slope by Map Units, cont.

Microsoft Excel - mu_slope_analyis.dbF -0 x|
@J Fie Edit View Insert Format  Tools  Data  Window  Help  Adobe PDF Type aquestionforbelp » _ & X
N EHRI ERITEI S LR S 9-0- 8 -2 @ -of
Aial -0 - B I UIEEEHES % WAEEE-S-A-Ja0n F

A3 - %

A | B | ¢ | D | E | F | G H 7 PivotTable Field List v x

1 — Crag items ko the PivokTable report
2 Drop MUSYM and Slope 1n here)
3 - =] MUSYM <
4 é----E'Sh:IDE <—
g E----E|.|='.rea
= -t | F] beres <———
a
=)
10
11
12
13 )
14 (Drop the Acres field here)
15
16

From the PivotTable Field List:

» Drag and drop the “MUSYM” and “Slope” fields into the Drop Row
Fields Here box (make sure the MUSYM field is left of the Slope field).

« Drag and drop the “Acres” field to the Drop Data Iltems Here box.




Summarize Slope by Soil Map Units cont.

@ File Edit ‘“iew Insert Format  Td
NEFHdRoavVald
Arial - 10 - | B I 1
A1 b
A B C:
1
L
2
3 |Sum of Acrg
4 MUSYM w|Slope w|Total
B53| 1800 1 2.873543131
BS54 2| 5.525514k24
55 41 20800524593
Sala] B| &5 BR0503Y3
B57 8| 13k.2a803105
B5E 100 145 9626745
5y 12| 9289355562
Bkl 15| 58./6753404
b1 201 1520005211
bbZ 28 0.5581115992
bk a0 0.006155546
bhd 1800 Total . 534 5523051

The resulting table displays the
- number of acres by slope class
- for each map unit.

The table also lists the total
- acres by map unit.




Summarize Slope by Map Units, cont.

E Microsoft Excel - mu_slope_analyis.dbf

@ File Edit ‘iew Insert Format  Tools
NEHROS SR VE| &
Arial -10 - B I U

Fas i T

A B [

1
2
3 Sum of Acres |<<——
4 I WLESY M w|Slope w | Total
B53 1800 11 2.873543131
b5 21 5.5925514524
bS5 4 20.80092493
b5k b 55.BR0O90373
b5/ 8| 136.2803105
bS5 101 1459526745

To calculate the percent composition
for each slope class, by map unit:

PivotTable Field |
Source Field: Acres — Ol I
Mame: ISum of Acres

Cancel
Summarize bey:

Hide

Counk
fdverage Murnbet. ..
Max
Min ———> Options ==
Product
Counkt Mums ;I

- Show daka as:

+ Double-click on the Sum of Acres field .

= o ol e—

:
E Base field: Base ikem:

E « Click on Options . SI_;l ]
= ope

: « Under Show data as:, select “% of Erea

E ” : cres
| column”. - . =

-+ Click OK to finish .




Summarize Slope by Map Units, cont.

@_)l File Edit Yew Insert Formak

NEHRS I SBIVE

Arial - 10 -~ B [ ; .
& To assess slope for a single map unit:
A v £ Sum of Ac :
1 A | B | C - « Click on the down arrow next to MUSYM.
2 — i Uncheck the box next to (Show All).
3 |Sum of Acres | << '
T T - » Next, place a check next to any single map unit and
654 | oo1% 1 click JIOR"
bS5 4 D.05%
655 | 0.13%
[T gl 0.31%
BES 10| 0.33% T —
A53 12 021% e ohoe Al 3 -
BB 18] 0.13% i <—
BE 1 20| 0.03%
BR2 a1 0.00%
BE3 30| 0.00% —]
BE4 | 1800 Taotal 1.22%
bBBS | 150E 101 0.00%
565 12| 0.o0%
b7 18] 0.01%
bba 201 0.01%
BRY 28] 0.02%
B/ S0 0.02% h h
B71 35| 0.00%
672 180E Total 0.06% Cancel J, ok | _ conce




Summarize Slope by Map Units, cont.

B File  Edit  View Insert  Faormat

NIEHRS GBI VH

The results show the % composition for
- each slope class in map unit 180C.

Arial = 10 - B I
ES o o
A, B C

1

2

3 =um of Acres

4 LIS R w |Slope «|Total

5 1800 1| D88%

5 2| 2EB%

7 41 18.91%

a8 B 40.97%
_ _ g a| 24.33%
- To view results for other map units, click on : i 10} 7.40%
: the down arrow, uncheck the current map : :]]; ::é iﬁ:
unit anq place a check next to a different 13 0l o3
- map unit. 14 25| 0.07%
: f 15 180C Total 100.00%




Summarize Slope by Map Units, cont.

surm of Acres
FALLS Y P w|Slope «|Total

180C 11 0.88%
2| 2,bb%

4™ M4 s

21 Format Cells...
= a i Pivotchart
10 i2 PivotTable Wizard

—a | —s || _—a|_—=a
mhmm;gmmwmmhmwé

To determine a % composition for the
dominant slopes:

* In the Slope column, left-click and

- drag the curser to highlight the
dominant slopes. In this example, 4
through 10 were considered dominant.

* Next, right-click, select Goup and
. Show Detail, and then click on

12 ¥ Refresh Data Grou P

15 Hide

20
Selec *

25 Select

180C Tatal Group and Show Detail » || == Hide Detail
Order P | #ZE Show Detai
9 Field Settings... ~  Group... <—

Tahle Options. .. & Ungroup...

Hide PivotTable Toolbar

=] Hide Field List




Summarize Slope by Map Units, cont.

2

Surn of Acres |

7

To summarize by slope groups:

Double-click on the slope group
(Slope2).

Select Sum.

1
2
3
4 |MUSY R - ||Slope? vﬂSIDpE w [ Total
5 |180C 1 1 0.88%
B 2 2] 2.BR%
7 Sroup’ 41 18.91%
g Bl 40.97%
9 ol 24.33%
10 10y 7.40%
11 12 12 2.72%
12 15 15 1.44%
13 20 201 0.63%
14 25 28] 0.07%
15 [180C Total 100.00%
Mame Ik
Subtotals Cancel
" Automatic sum <——— a -
& Custom Count Hide
= Average
* Hone Ma Adwanced. ..
Min
Product ;I Lavaut. ..
Mumber. .,

[T show items with no data




Summarize Slope by Map Units, cont.

1 I
2

3 | Sum of Acres

4 I MLUSY M w|Slope?  w|Slope w|Total

5 [180C 1 1| 0.85%
5 1 Surn 0.55%
7 2] 2| 2EB6%
g 2 Sum 2 B6%
= Sroup 4 18.91%
10 Bl 40.97%
11 Bl 24.33%
12 0] 7.40%
13| ——">Groupl Sum | 91.61%
14 12 2] 272%
15 12 Sum 2.72%
16 15| 18] 1.44%
17 15 Sum 1.44%
18 20| 20| 0.63%
19 20 Surm 0.63%
20 25| 25| 0.07%
21 25 Surm 0.07 %
22 [180C Total 100.00%

The table shows that the dominant slopes

account for about 92% of the map unit.

- Note:
- The slopes shown represent the upper range of :
- a slope class. The slope classes in this table :
- are as follows: :
= 1=0-1%; 2= 1-2%; 4 = 2-4%; 6 = 4-6%; 8 = 6-
- 8%; 10 = 8-10%; 12 = 10-12%; 15 = 12-15%;
- 20 = 15-20%; and 25 = 20-25%.

- In map unit 180C, the dominant slopes were

- grouped from 4 through 10. This would

- represent a slope range of 2-10%. (Remember
: the number 4 denotes a slope class of 2-4%)




